Comparative study of an adenosine triphosphatase trigger-fused lipid vesicle and other vesicle forms of dimyristoylphosphatidylcholine.
Several known forms of bilayer vesicles of dimyristoylphosphatidylcholine exhibit the gel to liquid-crystalline phase transition in the temperature range convenient for membrane enzyme reconstitution studies. This warrants a systematic investigation of their physical characteristics and their phase transition behaviors. We have employed electron microscopy, gel chromatography, 31P nuclear magnetic resonance, differential scanning microcalorimetry, and fluorescence spectroscopy to determine several physical parameters of the limiting size microvesicle (260 +/- 40 A), the larger vesicle form (900 +/- 100A) of Enoch and Strittmatter [Enoch, H. G., & Strittmatter, P. (1979) Proc. Natl. Acad. Sci. U.S.A. 76, 145], the multilamellar vesicle, and, in particular, an ATPase-trigger-fused macrovesicle (950 +/- 200 A). This latter vesicle form was produced by a spontaneous fusion of the complex of the plasma membrane ATPase of Schizosaccharomyces pombe and the lipid microvesicles at a low ratio of enzyme to vesicle concentrations, and at a low temperature (around 10 degrees C). The ATPase-trigger-fused vesicles are unilamellar and have an intact ionic permeation barrier at 30 degrees C and a gel to liquid-crystalline transition temperature at 24.4 degrees C with a transition heat of 5.64 kcal/mol. Thus, this vesicle form should be a valuable tool for studying possible proton-pumping activity of this ATPase. In contrast to data found in the literature, which show lack of the pretransition for unilamellar microvesicles, we have observed the pretransition around 15 degrees C for all the vesicle forms examined. Moreover, the transition widths of unilamellar vesicles are much broader than those of the multilamellar vesicles, suggesting that in the latter system interlayer interactions may contribute to the cooperativity of the transition.